Reduction by tetrahydrobiopterin of H2O2-induced endothelial cell injury.
The purpose of this study was to examine the effect of tetrahydrobiopterin, a co-factor of nitric oxide synthase, on H2O2-induced endothelial cell injury. Pretreatment with sepiapterin, a precursor of tetrahydrobiopterin biosynthesis, increased tetrahydrobiopterin content of endothelial cells, and reduced H2O2-induced endothelial cell injury, which was measured by leakage of lactate dehydrogenase. Both the increase in tetrahydrobiopterin content and the protective effect of sepiapterin were prevented by co-pretreatment with N-acetylserotonin, an inhibitor of sepiapterin reductase. Although Ca2+ ionophore ionomycin-induced nitric oxide synthesis was increased by pretreatment with sepiapterin, the protective effect of sepiapterin was not affected by an inhibitor of nitric oxide synthesis. On the other hand, pretreatment with sepiapterin also reduced H2O2-induced rat foetal lung fibroblast cell injury via an increase in tetrahydrobiopterin content, despite rat foetal lung fibroblast cells lacking nitric oxide synthase. Moreover, increase in tetrahydrobiopterin strongly reduced H2O2-induced intracellular oxidative stress. These findings indicate that sepiapterin reduces H2O2-induced endothelial cell injury via an increase in tetrahydrobiopterin content. Although increase in endothelial tetrahydrobiopterin content stimulated nitric oxide production, the protective effect of tetrahydrobiopterin against H2O2-induced endothelial cell injury is unlikely to be related to the stimulation of nitric oxide release from nitric oxide synthase. The protective effect of tetrahydrobiopterin may involve reactive oxygen species-scavenging activity.